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AWfinAWfints.to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims; 



1 . (currently amended) An input buffer] circuit 
first and second differential input terminals 

input signals respectively, the difference between the inpu ; 

signal; 

a first differential amplifier circuit having a 
differential input terminal and a second input coupled to 
terminal, the first differential amplifier circuit being confi gured 
signal at an output node when the differential input sign il 
first digital I/O standard? that has a first input operatin j 



cpmponentof the first an4 second input signals is„in the first input operating range during 



NO. 512 



P. 6/20 



PATENT 



comprising: 
for receiving first and second 
signals providing a differential input 

irst input coupled to the first 
the second differential input 

to generate a first logic level 
is provided in accordance with a 
range, wherein a common mode 



a first input buffer mode; 

a second differential amplifier circuit having 
differential input terminal and a second input coupled to 
the second differential amplifier circuit being configure}! 
signal at the output node when the differential input is 

second digital I/O standard that has a second input oper jtting rang e greater than the first 



a first input coupled to the first 
second differential input terminal, 
to generate a second logic level 
drovided in accordance with a 



input operating range, wherein the common mode comp ment of the first and second input 



signals is in the second input operating range during a s 



cond input buffer mode : 



a first set of one or more switch circuits 
circuit, the first set of switch circuits selectively enabling 
a the first input buffer mode; and 

a second set of one or more switch circuits 
amplifier circuit, the second set of switch circuits selectively enabling 
amplifier circuit in a the second input buffer mode. 



coujried to the first differential amplifier 
first differential amplifier circuit in 



[tie 



cpupled to the second differential 
the second differential 
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2» (previously presented) An input buf er circuit comprising: 



first and second differential input terminals 
signals respectively, the difference between the input signa 



br receiving first and second input 
s providing a differential input 



a first differential amplifier circuit having a 5rst input coupled to the first 
differential input terminal and a second input coupled to thi > second differential input terminal, 
the first differential amplifier circuit being configured to ge aerate a first logic level signal at an 
output node when the differential input signal is provided ii i accordance with a first digital I/O 
standard, wherein the first digital I/O standard has an input operating range and the first 
differential amplifier circuit is configured to generate the fi st logic level signal at the output 
node when the differential input is provided in accordance 1 vith the first digital I/O standard and 
a common mode component of the input signals is in a first portion of the input operating range; 

a second differential amplifier circuit having a first input coupled to the first 
differential input terminal and a second input coupled to th( i second differential input terminal, 



EATBNT 



generate a second logic level signal 
accordance with a second digital I/O 



the second differential amplifier circuit being configured to 
at the output node when the differential input is provided k 
standard; 

a first set of one or more switch circuits couiled to the first differential amplifier 
circuit, the first set of switch circuits selectively enabling ttje first differential amplifier circuit in 
a first input buffer mode; 

a second set of one or more switch circuits cbupled to the second differential 
amplifier circuit, the second set of switch circuits selectively enabling the second differential 
amplifier circuit in a second input buffer mode; 

a third differential amplifier circuit having a 
differential input terminal and a second input coupled to th< second differential input terminal, 
the third differential amplifier circuit being configured to g< nerate the first logic level signal at 
die output node when the differential input is provided in at cordance with the first digital I/O 
standard and the common mode component of the input sigpals is in a second portion of the 
input operating range; and 
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a third set of one or more switch circuits coxjpled 
circuit, the third set of switch circuits selectively enabling the 
in the first input buffer mode. 



3. (original) The input buffer circuit |of claim 
digital I/O standard has an input operating range that 
range of the first digital I/O standard. 



2 wherein the second 
dxtends above the input operating 



4. (original) The input buffer circuit $f claim 3 wherein the first digital 
I/O standard is Low Voltage Differential Signaling. 



5. (original) The input buffer circuit 
standard is one of: current mode logic and pseudo current 



< >f claim 4 wherein the second I/O 
mode logic. 



6. (original) The input buffer circuit 
circuit receives a programmable control signal for selectively 
differential amplifier circuit. 



7. (previously presented) An input buffer 
first and second differential input terminals 

signals respectively, the difference between the input signajs 

signal; 

a first differential amplifier circuit having a 
differential input terminal and a second input coupled to th< ; 
the first differential amplifier circuit being configured to 
output node when the differential input signal is provided 
standard; 

a second differential amplifier circuit having 
differential input terminal and a second input coupled to thf > 
the second differential amplifier circuit being configured toj generate 



Hit 



PATENT 

to the third differential amplifier 
third differential amplifier circuit 



of claim 1 wherein each switch 
enabling the associated 



circuit comprising: 
: or receiving first and second input 
providing a differential input 



irst input coupled to the first 
second differential input terminal, 
a first logic level signal at an 
accordance with a first digital I/O 



ge aerate i 



a first input coupled to the first 
second differential input terminal, 
a second logic level signal 
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teinm 



at the output node when the differential input is provided ii 
standard; 

each of the first and second differential amplifier ciicuits 

a first input transistor having a first terminal coupled 
terminal, and a control terminal coupled to the first differential 
a second input transistor having a first terminal 
second terminal, and a control terminal coupled to the second 
a load circuit comprising 

a first current mirror circuit having a first 
of the first input transistor and a second terminal coupled tc 
at the first and second terminals of the first current minor circuit 
and 

a second current mirror circuit having a first 
terminal of the second input transistor and a second termini 1 
node, wherein the current at the first and second terminals 
proportional to one another: 

a first set of one or more switch circuits 
circuit, the first set of switch circuits selectively enabling 
a first input buffer mode; and 

a second set of one or more switch circuits 
amplifier circuit, the second set of switch circuits selectivel 
amplifier circuit in a second input buffer mode. 



;tle 



8. (original) The input buffer circuit ofjclaim 7 wherein the load circuit in 
each of the first and second differential amplifier circuits ft rther comprises: 

a third current mirror circuit having a first tc rminal coupled to the second terminal 
of the first input transistor and a second terminal coupled tc the second terminal of the second 
input transistor, wherein the current at the second terminal < >f the third current mirror is 
proportionally larger than the current at the first terminal of the third current mirror, and 
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accordance with a second digital I/O 



comprising 

to a biasing node, a second 
input terminal; 

coupled to the biasing node, a 
differential input terminal; and 



inal coupled to the second terminal 
the output node, wherein the current 
are proportional to one another; 

terminal coupled to the second 

coupled to a complementary output 
if the second current mirror circuit are 



cou )Ied to 



the first differential amplifier 
first differential amplifier circuit in 



c mpled to the second differential 
Y enabling the second differential 
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a fourth current mirror circuit having a first 
terminal of the second input transistor and a second tenhinal 
terminal of the first input transistor, wherein the currerft 
fourth current mirror is proportionally larger than the 
fourth current mirror. 



NO. 512 



P. 10/20 
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terminal coupled to the second 
coupled to the second 
at the second terminal of the 
durrent at the first terminal of the 



9. (original) The input buffer circuit of|claim 8 wherein, in each load circuit: 
the first current mirror comprises 

a first load transistor having a first terminal coupled to a supply signal node, 
a second terminal coupled to the second terminal of the firs ; input transistor, and a control 
terminal coupled to the second terminal of the first input to nsistor, wherein the second terminal 
of the first load transistor provides the first terminal of the first current mirror, and 

a second load transistor having a first termin al coupled to the supply signal node, 
a second terminal coupled to the output node, and a con rol terminal coupled to the second 
terminal of the first input transistor, wherein the second ten oinal of die second load transistor 
provides the second terminal of the first current mirror; the second current mirror comprises 

a third load transistor having a first terminal coupled to the supply signal node, a, 
second terminal coupled to the second terminal of the sc cond input transistor, and a control 
terminal coupled to the second terminal of the second input transistor, wherein the second 
terminal of the third load transistor provides the first ter ninal of the second current minor, 
and 

a fourth load transistor having a first terming 1 coupled to the supply signal node, a 
second terminal coupled to the complementary output node and a control terminal coupled to the 
second terminal of the second input transistor, wherein the ; second terminal of the fourth load 
transistor provides the second terminal of the second ci irrent mirror; 

the third current mirror comprises 

the first load transistor, wherein the second t xminal of the first load transistor 
provides the first terminal of the third current mirror, a ad 
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a fifth load transistor having a first terminal coupled to the supply signal node, a 
second terminal coupled to the second terminal of the s< icond input transistor, and a control 
terminal coupled to the second terminal of the first input ft insistor, 

wherein die second terminal of the fifth loac transistor provides the second 
terminal of the third current mirror; and 

the fourth current mirror comprises 

the third load transistor, wherein the secohd terminal of the third load 
transistor provides the first terminal of the fourth current m irror, and 

a sixth load transistor having a first term! lal coupled to the supply signal 
no de, a second terminal coupled to the second terminal of the first input transistor, and a control 
terminal coupled to the second terminal of the second i lput transistor, wherein the second 
terminal of the sixth load transistor provides the second ten ninal of the fourth current minor. 



NO. 512 



P. 11/20 



10, (original) The input buffer circuit oi 
and second differential amplifier circuits, each input transistor 
each load transistor is a PMOS transistor, and wherein, 
the first terminal is a source terminal, the second terminal 
terminal is a gate terminal. 



for each 



, if 



11. (original) The input buffer circuit of 
a current source circuit having a first output that provide: 
to bias the biasing node of the first differential amplifier wt en 
enabled and a second output that provides a second referent e 
the second differential amplifier when the second diffe 



12. (original) The input buffer circuit 
source circuit has a first input coupled to the first differential 
coupled to the second differential input terminal, and, when 
differential input signal is above a threshold level, the current 



claim 9 wherein, in each of the first 
is an NMOS transistor and 
input and each load transistor, 
a drain terminal, and the control 



claim 7 further comprising: 

s a first reference current 
the first differential amplifier is 
current to bias the biasing node of 
ential amplifier is enabled. 



af claim 1 1 wherein the current 

input terminal and a second input 
a common mode component of the 
source circuit lowers the 
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magnitude of the reference current provided to the enafr 
common mode component of the differential input signal 



ncreases. 



(original) The input buffer circuit of claim 12 wherein the current source 



i second current source 



.fint 



I cuirej it 



13. 

circuit comprises: 

a first source input transistor having a firs ; 
source node, a second terminal coupled to a 
coupled to the first differential input terminal; 

a second source input transistor having a 
source node, a second terminal coupled to the second 
terminal coupled to the second differential input terminal 

a first current source coupled between a 
output of the current source circuit, the first current source 
output only when the first differential amplifier circuit is ei 

a second current source coupled between the 
output of the current source circuit, the second current 
second output only when the second differential amplifier 

a first source current mirror circuit havin ; 
fust current source node and a second terminal coupled to 
circuit, wherein the current at the first and second terminals 
mirror circuit are proportional to one another; and 

a second source current mirror circuit havin; ; 
current source node and a second terminal coupled to 
source circuit, wherein the current at the first and second 
mirror circuit are proportional to one another. 



i ths 



14. (original) The input buffer circuit of 
a first bias current minor circuit having a firfct 
of the current source circuit and a second terminal coupled 



PATENT 



ed differential circuit as the 



terminal coupled to a first current 
node, and a control terminal 



terminal coupled to the first current 
source node, and a control 



s ipply signal node and the first 
providing current into said first 
gabled; 

supply signal node and the second 
sburce providing current into said 
qircuit is enabled; 
a first terminal coupled to the 
he first output of the current source 
of the first source current 



a first terminal coupled to the first 
second output of the current 
s of the second source current 



terminal: 



claim 11 further comprising: 
terminal coupled to the first output 
to the biasing node of the first 
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differential amplifier, wherein the currents at the first and 
current mirror circuit are proportional to one another; 

a second bias current mirror circuit haviikg 
second output of the current source circuit and a second terminal 
the second differential amplifier, wherein the currents 
the second bias current mirror circuit are proportional 



it 



IS. (original) The input buffer circuit Qjff claim 
down current mirror circuit having a first terminal coup 
node and a second terminal coupled to the output node, 
second terminals of the pull-down current mirror circuit arc 



anplifie 



16. (currently amended) An input buffe] 
a first differential amplifier circuit receiving 
first input and a second input thereof; the first differential 
first input buffer mode to generate a first logic level signal 
differential input signal js provided in accordance with a 
input operating ranpe, wherein a common mode component 



it 



.fust 



PATENT 

s econd terminals of the first bias 
md 

a first terminal coupled to the 

coupled to the biasing node of 
the first and second terminals of 
:o one another. 



7 further comprising a pull- 
ed to the complementary output 

the current at the first and 
proportional to one another. 



w lerein 



is in the first input operating range during the first inpi tbuffer mode: and 



a second differential amplifier circuit receiving 
between a first input and a second input thereof, the second] differential 
enabled in a second input buffer mode to generate a secondjlogii 
when the differential input signal is provided in 
that has a second input operating range greater than the 



accordance with 



lrst input operating range, wherein 



the common mode component of the differential input s 
operating range during the second input buffer mode , 

17. (previously presented) An input bufijsr 
a first differential amplifier circuit receiving 
first input and a second input thereof, the first differentia 



circuit comprising: 
a differential input signal between a 
ifier circuit being enabled in a 
an output node when the 
digital I/O standard that has a first 
of the differential input signal 



the differential input signal 

amplifier circuit being 
ic level signal at the output node 
a second digital I/O standard 



gnal js jin fte second input 



circuit comprising: 
a differential input signal between a 
amplifier circuit being enabled in s 
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differential amplifier circuit being 
logic level signal at the output node 



first input buffer mode to generate a first logic level signal 
differential input signal is provided in accordance with a fix st digital I/O standard; 

a second differential amplifier circuit receivi ng the differential input signal 
between a first input and a second input thereof, the second 1 
enabled in a second input buffer mode to generate a second 
when the differential input signal is provided in accordance with a second digital I/O standard; 
and 

a third differential amplifier circuit receiving the differential input signal 
between a first input and a second input thereof, the th ird differential amplifier circuit 
being enabled in the first input buffer mode to generati ; the first logic level signal at the 
output node when the differential input signal is provi< ed in accordance with the first 
digital I/O standard; 

wherein the first differential amplifier circuit provides greater amplification 
than the third differential amplifier circuit in a first po tion of an input operating range 
for the first digital I/O standard, and the third differenlial amplifier circuit provides 
greater amplification than the first differential amplifi< r circuit in a second portion of 
the input operating range for the first digital I/O standi id. 



PATENT 



it an output node when the 



selectively 1 snabling 



18. (original) The input buffer of claim 

a first set of one or more switch circuits 
amplifier circuit, the first set of switch circuits 
amplifier circuit in the first input buffer mode and disabling 
second input buffer mode; 

a second set of one or more switch circuits c 
amplifier circuit, the second set of switch circuits selectivel 
amplifier circuit in the second input buffer mode and di 
amplifier in the first input buffer mode; and 

a third set of one or more switch circuits 
circuit, the third set of switch circuits selectively enabling 



7 further comprising: 
< oupled to the first differential 
the first differential 
the first differential amplifier in the 



>upled to the second differential 
y enabling the second differential 
sabling the second differential 

coif>led to the third differential amplifier 
tbe third differential amplifier circuit 
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in the first input buffer mode and disabling the first dif: erential amplifier in the second 
input buffer mode. 



NO. 512 



P. 15/20 



19. (original) The input buffer circuit o: 
receives a programmable control signal for selectively 
differential amplifier circuit 



; tenni lal 



secor d 



20. (original) The input buffer of claim 
and third differential amplifier circuits comprises 

a first input transistor having a first terminal 
terminal, and a control terminal providing the first input of said 

a second input transistor having a first 
second terminal, and a control terminal providing the 
and 

a load circuit comprising 

a first current mirror circuit having a firs : 
terminal of the first input transistor and a second terminal 
the currents at the first and second terminals of the first cutfent 
to one another, 

a second current mirror circuit having a first 
terminal of the second input transistor and a second terminz 1 
terminals of the second current mirror circuit being proport onal 

wherein in the first and second differential 
terminal of the second current mirror is coupled to a first 
third differential amplifier circuit the second terminal of th* 
a second complementary output node, 



claim 18 wherein each switch circuit 
ehabling and disabling the associated 

L7 wherein each of the first, second, 



21 . (original) The input buffer circuit oflclaim 
each of die first, second, and third differential amplifier 



coupled to a biasing node, a second 
differential amplifier, 
coupled to the biasing node, a 
input of said differential amplifier; 



terminal coupled to the second 
coupled to the output node, wherein 
minor circuit are proportional 

terminal coupled to the second 
, the current at the first and second 
to one another, and 
amplifier circuits the second 
complementary output node, and in the 
second current mirror is coupled to 



20 wherein the load circuit in 
circuits further comprises: 
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NO. 512 



P. 16/20 



£AIPNT 



a third current mirror having a first termii tal coupled to the second terminal 
of the first input transistor and a second terminal coupled t d the second terminal of die second 
input transistor, wherein the current at the second terminal i >f the third current mirror is 
proportionally larger than the current at the first terminal ol the third current mirror; and 

a fourth current minor having a first termini 1 coupled to the second terminal of 
the second input transistor and a second terminal couple! to the second terminal of the first 
input transistor, wherein die current at the second terminal 
proportionally larger than the current at the first terminal oi 



22. (original) The input buffer circuit 

in each of the first and second differential 
is an NMOS transistor and the current mirror circuits 

in the third differential amplifier circuit, 
and the current mirror circuits comprise NMOS transis 

for each input transistor, the first terminal is 
terminal is a drain terminal, and the control terminal is 



oa claim 21 wherein: 
amplifier circuits, each input transistor 
comprise PMOS transistors; and 
input transistor is a PMOS transistor 
ors; and 

a source terminal, the second 
gate terminal. 



eaci 



23, (original) The input buffer circuit 
a pull -down current mirror circuit having a 
.complementary output node and a second terminal coup 
current at the first and second terminals of the pull-down 
to one another, and 

a pull-up current mirror circuit having a first 
complementary output node and a second terminal coupled 
currents at the first and second terminals of the pull-up 
proportional to one another. 



24. (original) The input buffer circuit oflclaim 
I/O standard has an input operating range that extends above 
the first digital I/O standard. 



rf the fourth current mirror is 
the fourth current mirror. 



of claim 21 further comprising: 
first terminal coupled to the first 

ed to the output node, wherein the 
current mirror circuit are proportional 

terminal coupled to the second 
to the output node, wherein the 
( current mirror circuit are 



23 wherein the second digital 
the input operating range of 
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25. (original) The input buffer circuit o 
standard is Low Voltage Differential Signaling and the 
mode logic and pseudo current mode logic. 



PATENT 

claim 24 wherein the first digital I/O 
second I/O standard is one of: current 



26. (original) The input buffer circuit o: 
and second input transistors in the first differential ampl 
conductivity than the first and second input transistors in 
circuit. 



ifier when the first differential 
second reference current to bias 



27. (original) The input buffer circuit of] claim 20 further comprising: 
a first current source circuit having a first output that provides a first reference 

current to bias the biasing node of the first differential amp 

amplifier is enabled and a second output that provides a 

the biasing node of the second differential amplifier w ien the second differential 
amplifier is enabled; and 

a second current source circuit having anj output that provides a current to 
bias the biasing node of the third differential amplifier wh^n the third differential amplifier is 
enabled. 



claim 24 wherein each of the first 

fier circuit has a lower 

he second differential amplifier 



28. (original) The input buffer circuil 
current source circuit receives a differential input signal 
input thereof and, when a common mode component of the 
threshold level, the first current source circuit lowers the 
current provided to the enabled differential circuit as 
differential input signal increases. 



29. (currently amended) A method of receiving a signal transmitted according 
to one of a plurality of differential I/O standards, comprising: 



of claim 26 wherein the first 
tjetween a first input and a second 
differential input signal is above a 
magnitude of the reference 
tHe common mode component of the 
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setting one or more control signals in an i aput buffer circuit to specify one of 
a plurality of input buffer circuit modes, each mode corresponding to a predetermined 
differential I/O standard; 

enabling at least one differential amplifier circuit in the input buffer circuit in 
response to the setting of the one or more control signals, e ich of the at least one enabled 
differential amplifier circuits being compatible to receive ii put signals provided in accordance 
with the differential I/O standard of the specified input buffer circuit mod e, wherein each 
differential I/O standard has a different input operating r inge. and a common mode 



NO. 512 



P. 18/20 



component of the input signals is in an input operating 



standard of the specified input buffer circuit mode: and 

disabling at least one other differential ampl .fier circuit in the input buffer circuit 
in response to the setting of the one or more control signals 



30. (original) The method of claim 29 v, 
standards corresponding to the plurality of input buffer 
operating range. 



herein each of the differential I/O 
circUit modes has a different input 



3 1 . (original) The method of claim 29 comprising programmably setting the 
one or more control signals. 
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